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Group Art Unit: 1632 



Examiner: Li, Qian J 




Serial No. 09/497,851 



Response to Paper No. 29 



Filed: January 19, 2000 ) 
Fori ^'Reverse Gene Therapy" ) 

DECIiARATlON OF ROBERT J- LEVY 

I, Robert J* Lftvy, hereby declare that: 
1. I am a citizen of the United States and reside at 
440 Merlon Road, Merion Station, PA 19066. 



University and an M.D. from Johns Hopkins School of Medicine. 
The details of my education and professional history are set 
forth in my curriculum vitae, attached hereto as Exhibit A. 

3- I have over 33 years experience in the field of 
medicine, my particular area of expertise being in 
cardiovascular disease. 

4. I am the author or co-author of more than 145 
scientific articles on the subjects of gene therapy, cardiac 
therapy, and heart valve disease. A list of these articles is 
set forth in my curriculum vitae, attached hereto. My current 
area of research involves utilizing reverse gene therapy to 
treat cardiac arrhythmias. I have discovered that 
administration of a hMiRPl ion channel mutant has a positive 

1 



2 . 



I received a Bachelor's degree from Washington 
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therapeutic electrophysiologic effect that could be used in 
treating re-entrant atrial flutter. 

5- I am an inventor of the subject matter disclosed 
and claimed in U.S- Patent Application Serial No, 09/48'7,851, 
entitled "Reverse Gene Therapy." (hereinafter "the ^851 
application") . 

Statements Regarding Adequacy of the Disclosure 
to Enable Practioe of the Invention 

6, I have read and am familiar with the Official 
Action dated February 21, 2003, in the *851 application. I 
understand the nature of the rejection made by the Examiner 
concerning adequacy of the disclosure t,o enable one skilled in 
the art to practice the invention, 

7. As exemplified in the specification, I have 
discovered that administration of a mutant HERG gene to the 
cardiac tissue produces delayed cardiac repolarization. Various 
means of practicing this method, as well as evidence of it's 
efficacy are disclosed throughout the specification. For 
example, pages 11-13 of the specification discuss the above 
gene, and mutants thereof (Q9E-hMiRPl) , which are effective in 
preventing re-entrant atrial flutter. Similarly, page 13 of the 
specification describes the Q9E-hMIRP mutation in the MIRP gene, 
which interferes with the physiological function of HERG. When 
a MIRP mutant is provided to the atrial myocardium of a subject 
with re-entrant atrial flutter, the conductivity of the atrial 
tissue would be thereby decreased, and the disorde^r is 
alleviated . 

2 
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Various means of administering these mutant HERG genes 
are discussed througtiout the specification, and are specifically 
described at pages 19-23 of the specification. Additionally, 
Example III of the specification provides detailed methods of 
administering a mutant hMiRPl gene to achieve the equivalent of 
Class III anti-arrhythmic activity- 

8 . Further evidence of the efficacy of administration 
of mutant hMiRPl to treat re-entrant atrial flutter is provided 
herewith as Exhibit B» This evidence demonstrates that a mutant 
(Q9E-hMiRPl) transgene can be used to mimic class III anti- 
arrhythmic effects, and that these effects can be limited to a 
specific area of the atrial myocardium to disrupt regional re- 
entrant arrhythmia pathways. 

Individuals who carry the Q9E-hMiRPl variant exhibit 
diminished potassium currents, resulting in delayed myocardial 
repolarization following clarithromycin administration. 

Exhibit B demonstrates that administration of a gene 
therapy vector comprising the Q9E-hMiRPl variant to the atrial 
myocardium, followed by clarithromycin injection induces 
waveform changes and prolongation of the atrial epicardial 
monophasic action potential (MAP) duration. The MAP duration 
increases with length of clarithromycin administration in Q9S 
mutant but not wild type pigs. 

The hMiRPl and Q9E-hMiRPl plasmids were created by 
subcloning the full-length coding sequence of the hMiRPl 
potassium chcinnel and the misGense mutation, Q9E-hMiRPl into the 
BAMHT/SACI sites of the pIRES2-eGFP bicistronic expression 
vector from Stratagene (LaJolla, CA) . DAC heteroplexes were 
generated using an optimized formulation consisting of 10 mg of 
GPP plasmid DNA C^D") mixed with lOmg of mouse monoclonal anti- 

3 
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bovine DNA IgM (U.S. Biological; Swampscott, MA) ("A") in a 
total volume of 50 /xl PBS, followed by incubation at 3 7°C for 1 
hour. 5 ml of cationic lipid ("C"), composed of a 1:1 (w/w) 
formulation of N- [1- (2, 3-dioleyloxy) propyl! -n,n,n- 
trietnylammonium ciiloride (DOTMA, Sigma Chemical Co., St. Louis, 
MO) and dioleoyl phosphatidylethanolamine (DOPE, Sigma) was 
added to DA with vortexing to form DAC. The heteroplex (DAC) 
was incubated at room temperature for 3S minutes or more before 
use . 

However, initial DNA injection studies used only plasmid 
DNA (''naked DNA", xincomplexed) in pig atrial myocardial 
injection studies using hMiRPl, or Q9E-hMiRPl plasmids- 
Following a right thoracotomy under general anesthesia, a series 
of pigs were subjected to atrial myocardial injections with DAC 
preparations using either hMiRPl, or Q9E-hMiRPl plasmids. Then 
the waveform changes were measured at various time points after 
clarithromycin infusion. (See attached protocol and figures) 
Q9E-MiRPi transfection plus clarithromycin was the model 
therapeutic approach investigated in these studies, because of 
the comparable mechanisms of action to Class III anti- 
arrhythmics, that also result in diminished potassium channel 
currents. Therefore, the Ixr response of transgene Q9E-hMiRPl to 
clarithromycin demonstrated in the present studies may be used 
to control regional atrial re-entrant arrhythmia activity. This 
strategy is also attractive since the electrophysiologic effects 
of over expressed Q9E-hMiRPl can be modulated with variable 
dosing of clarithromycin or its analogues. Additionally, other 
potassium channel mutations such as the dominant negative HERG 
mutation, A561V, should also yield promising results as 
candidate gene therapy constructs . A brief summary of these 
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methods X3 provided in Exhibit B. 



Taken together, the teachings in the 



specification, and these experimental results cl*arly 
d<?iaonstrate the adequacy of the disclosure of the '851 
application to enable anyone skilled in the art to practice the 
methoda of the claimed invention without undue experimentation. 



o£ my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false 
statements and the like so make are punishable by fine or 
iruprisonment^ or both, under Section 1001 of Title 18 of the 
United Spates Code^ and that such willful statement* 
may jeopardize the validity of the above-referenced application 
or any patent issued thereon. 



ID. 



I further declare that all statements made herein 
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CURRICULUM VITAE 
Robert J. Lew. M.D. 



EXHffilT 



Home Address: 



440 Mcrion Road 
Merion,PA 19066 



QfEce Address: 



The Children's Hospital of Philadelphia 
Abramson Pediatric Research Center, Room 1107B 
34th & Civic Center Boulevard 
Philadelphia, PA 19104-4399 

Social Sccuritv Nuipben 498-46-1620 

Education: 

1966 B.A, Washington University, St, Louis 

1970 M.D- Johns Hopkins University School of Medicine, Baltimore 

1 998 M.A. University of Pennsylvania (Honorary) 

Postgraduate Training and Fellowship Appointments: 

1970- 71 Intem, Children's Hospital of Pittsburgh, Pittsburgh 

1 97 1- 73 Resident, The Johns Hopkins Hospital, Department of Pediatrics, Baltimore 
1975-78 Fellow in Cardiology, Children's Hospital Medical Center, Boston 
1975-78 Clinical Fellow in Pediatrics, Harvard Medical School, Boston 

Military Service: 

1973-75 Lieutenant Commander, Medical Corps, U.S. Navy, Chief of Pediatrics, 
Naval Hospital, Portsmouth, New Hampshire 

Faculty Appointments: 

1978-80 Instructor in Pediatrics, Department of Pediatrics, Harvard Medical School 
1978-80 Assistant m Cardiology, Department of Cardiology The Children's Hospital, 
Boston 

1980-86 Associate in Cardiology, Department of Cardiology The Children's Hospital, 
Boston 

1980- 86 Assistant Professor of Pediatrics, Department of Pediatrics, Harvard Medical 

School 

1981- 86 Associate in Cardiology, Laboratory of Human Biochemistry, The Children's 

Hospital, Boston 

1986-97 Associate in Cardiology, Department of Pediatrics, University of Michigan 

Medical School, C.S. Mott Children's Hospital 
1986-90 Associate Professor of Pediatrics, Department of Pediatrics, University of 

Michigan Medical School 
1986-91 Associate Professor of Pharmaceutics, Department of Pharmaceutics 

University of Michigan School of Pharmacy 
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1990-97 Professor of Pediatrics, Department of Pediatrics University of Michigan 
Medical School 

1 99 1 -97 Professor of Pharmaceutics, Department of Pharmacentics, University of 

Michigan Medical School 
1997 Senior Member, Josq>h Stokes Research Institute, The Children's 

Hospital of Philadelphia 
1997 Member, Institute for Medicine and Engineering, University of Pennsylvania 
1997 Member, Institute for Human Gene Therapy, University of Pennsylvania 

1 997 Professor of Pediatrics, Tenure Track, The University of Pennsylvania School 
of Medicine 

1998 The William J. Rashkind Chair in Pediatric Cardiology, The Children's 
Hospital of Philadelphia 

1 999 Professor of Pharmacology, The University of Pennsylvania School of 
Medicine 

Hospital and Administrative Appointments: 

Harvard Medical School: 

1983-86 Preventive Cardiology Clinic (Director), The Children's Hospital, Boston 

University of ^lichigan 

1986 Director, Pediatric Cardiology Biochemistry Laboratories 

1987- 92 Research Advisory Committee, Department of Pediatrics 

1988- 91 Faculty Senate 

1988-89 Chairman, Search Committee for the Directorship of Pediatric Neurology 
1991 Office of the Vice President for Research's (OVPR) Advisory Committee 
on Improving the Quality and Cost Effectiveness of O VPR's Operations 

Other 

1 995 Tenure Review Committee, The Hebrew University of Jcrxisalem 

The Children's Hospital of Philadelphia 
1997 * Senior Physician 

1997 Senior Member, Joseph Stokes Jr. Research Institute 
2001 Director, Cardiology Research Laboratories, Children's Hospital of 
Philadelphia 

Specialty Certification: 

1 975 American Board of Pediatrics 

Licensure: 

1986 Michigan 
1 997 Pennsylvania 
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Awards. Honors and MeTnbersl;iip in Hono rary Societies: 

1965 PhiEtaSignaa 

1966 Phi Beta Kappa 

1982 American Academy of Pediatrics Young Investigator Award 

1 983 Society for Pediatric Research 

1 985 Whitaker Health Sciences Foimdation Award 

1986 Established Investigator of the American Heart Association 

1 987 Rackham International Fellowship with The Hebrew University of Jerusalem 
1987-90 Investigator, United States — Israel Binational Science Foundation 

1988 Ebcrt Prize of the American Pharmaceutical Association 
1988 American Pediatric Society 

1 990 Alpha Phi Foundation Cardiovascular Research Prize 
1 992 Clemson Award, Society for Biomaterials 

1994 Fellow, National Academy of Biomaterials Science and Engineering 

1 995 FoTChheimer Sabbatical Professor, The Hebrew University of Jerusalem 

1 995 University of Michigan Technology Award 

1 996 University of Michigan Technology Award 

1 996 Honorary Professorship, Institute of Biomedical Engineering of Peking Union 
Medical College and Chinese Academy of Medical Sciences 

1996 Honorary Professorship, Cardiovascular Institute and Fu Wai Hospital, Chinese 
Academy of Medical Sciences 

1998 Fellow, American Institute for Medical and Biological Engineermg 

2000 Member, John Morgan Society, University of Pennsylvania School of Medicine 

200 1 Discover Magazine Technology Award 

2002 Children's Hospital of Philadelphia Technology Award 

2002 Luigi Mastroianni Clinical Innovator Award, University of Pennsylvania School 
of Medicine 

2002 Johnson and Johnson Focused Giving Program Award 

Memberships in Professional and Scientific Societies: 

National Societies: 

American Society for Artificial Internal Organs, Program Committee (1994) 
World Congress Program Conraiittee, International Society for Heart Research 
(1987-1989) 

Second Jerusalem Conference on Pharmaceutical Sciences, Planning 
Committee (1995) 

Controlled Release Society, International Program Committee, Nice, France 
(1994) 

Third Jerusalem Conference on Pharmaceutical Sciences, Symposium Co-Cbair 
(1995^96) 

Executive Committee, International Society for Applied Cardiovascular 
Biology (1996-98) 

Executive Board, American Society for Artificial Organs (1996-98) 

4*^ Jerusalem Conference on Pharmaceutical Sciences, International Program 

Committee (1999) 

Member at Large, Executive Board, Society for Biomaterials (2001-02) 
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Local Societies: 

None 



Research Grant Review Activity fSclected) 

1 993 Site Visit Reviewer, Medical Research Council of Canada 

1993 NHLBI Study Section on Cardiovascular Disease in Women 

1994 Ad Hoc Reviewer, NIH Special Study Section on Biomaterials 

1998 Member, NIH Special Study Section on Tissue Engineering and Biomimetics 
2001 National Institutes of Health, Training Grant Study Section 
2001 National Science Foundation, Special Study Section on Retroviral Gene 
Therapy Vectors 

2001 National Institutes of Health, Special Study Section on Centers of Biomedical 
Research Excellence 

2001 National Institutes of Health, Chair, Special Study Section on Cardiovascular 
Calcification 

200 1 Ad Hoc Member, NIH Pathology A Study Section. 

200 1 Member NHLBI Training Grant Study Section, 

2002 Member^ NIH Special Study Section on Tissue Engineering. 

2003 Member, NHLBI Program Project Special Emphasis Panel 
2003 Member, NIH Special Study Section on Tissue Engineering 

2003 Member, Special Review Panel, Irish National Science Foundation 
2003 External reviewer, Medical Research Council of Canada 



Business Development Activities : 

1995 Co-Founder, Selective Genetics, Inc. San Diego, CA 

Editorial Board Positions: 

1992 Editorial Board, Biomaterial-Living System Interactions (BIOMIR), Moscow 
1996-98 Editorial Board, ASAIO Journal 

1 996 Guest Editor, Advanced Drug Delivery Reviews 

1998 Editorial Board, Biomaterials 

1999 Editorial Board, Pharmaceutical Research 



^<jitorial Board Reviewing Activity 

American Joiunal of Pathology 

Annals of Thoracic Surgery 

ASAIO Journal 

Biomaterials 

Cancer Research 

Cardiovascular Pathology 

Circulation 

Circulation Research 

FASEB Journal 

Gene Therapy 

Human Gene Therapy 
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Journal of Biomaterial Science: Polymer Edition 

Journal of Cardiovascular and Thoracic Surgery 

Journal of Cardiovascular Pathology 

Journal of Clinical Investigation 

Journal of Heart Valve Disease 

Journal of Microencapsulation 

Journal of Pharmaceutical Science 

Molccul ar Therapy 

Nature Biotechnology 

Pharmaceutical Research 

Proceedings of the National Academy of Sciences 
The Joiimal of Biomedical Materials Research 
The Journal of Controlled Release 

Academic Committees at the University of Pennsylvania and The Children's Hospital of 



Philadelphia: 




1998 


Member, Committee on Appointments and Promotions, The Children *s 




Hospital of Philadelphia 


1998 


Member^ Stokes Lectureship Committee, The Children's Hospital of 




Philadelphia 


1998 


Member, LR- B., The Children's Hospital of Philadelphia 


1999 


Program Director, NHLBI Institutional Research Service Award, Molecular 




Therapeutics for Pediatric Cardiology 


1999 


Member, Committee on Fetal Therapy, The Childrcn*s Hospital of 




Philadelphia 


1999 


Member, Medical Advisory Committee for the Foerderer Fund for 




Excellence, The Children's Hospital of Philadelphia 


1999 


Medical Advisory Subcommittee for the Foerderer Fund 


2000 


Member, Biomedical Coordination Committee (BEN@ PENN) 




University of Pennsylvania 


2000 


Chair, Committee on Appointments and Promotions, The Joseph Stokes Jr. 




Research Institute, The Children's Hospital of Philadelphia 


2002 


Oversight Committee, NIH Clinical Trial for Twin-Twin Transfusion 


2002 


Oversight Committee, NIH Clinical Trial for Fetal Meningomyelocele 




Repair 


Academic Committees at the University of Michigan : 


1986-97 


Pediatric Cardiology Biochemistry Laboratories (Director) 


1986-97 


Attending Physician, Pediatric Cardiology 


1987-92 


Research Advisory Committee, Department of Pediatrics 


1988-91 


Faculty Senate 


1988-89 


Chairman, Search Committee for the Directorship of Pediatric Neurology 


1988-91 


University Committee on the Use and Care of Animals (UCUCA) 


1989-92 


Biomedical Research Council 


1989-92 


Director, Preventive Cardiology Clinic, C.S. Mott Children's Hospital 


1990-92 


Medical Student Fellowship Committee 
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1990-97 Pediatric Preventive Cardiology Clinic (Director) 
1 990-93 Board for Student Publications 

1991 Office of the Vice President for Research's (OVPR) Advisory Committee on 
Improving the Quality and Cost Effectiveness of OVPR's Operations 

1 99 1 Department of Pediatrics First Annual Research Symposium 

1 99 1 Evaluation and Management of Valvular InsuflBciency: New Approaches for 
the 90's, Department of Internal Medicine 

1 99 1 The Restenosis Summit m. Department of Internal Medicine 

1 99 1 Cardiovascular Research Center 

1991 Newborn Care Internal Review Committee, Department of Pediatrics 

1992 Search Committee for Chair of Biomaterials, Dental School 

1992-93 Search Committee, Chief of Newborn Services, Department of Pediatrics 
1992-93 Fund Raising Committee, Amnon Rosenthal Professorship, School of 
Medicine 

1994 SCOR (NIH) in Rheumatoid Arthritis Internal Advisory Board 

1 995 Child Health Research Center Advisory Committee 

1995 Materials Science Center Internal Advisory Committee, Office of the Vice 
President for Research 

1995 Tissue Engineering Working Group, School of Medicine 

1996 Michigan Congenital Heart Center Coordinating Council 
1 996 Research Advisory Coxmcil 

1 996 Search Committee, Pediatric Pulmonology 

1996 Medical School Committee on Student Biomedical Research 

Major Teaching and Clinical Responsibilities at the University of Michigan 

1 986- 1 997 Attending Physician, Pediatric Cardiology, University of Michigan Hospitals 

Lectures bv Invitation (Since 1994^: 

1994 ^Tolyurcthanc Calcification" — American Chemical Society Polymer 

Symposium, Ann Arbor, Michigan 
1 994 "Controlled Release for Arrhythmias" ■ — Third European Symposium on 

Controlled Drug Delivery, The Netherlands 
1 994 "Clinical Controlled Release Systems" — Twenty-First International 

Symposium on Controlled Release of Bioactive Materials, Nice, France 

1 994 "Cardiac Valve Bioprosthesis" — ASAIO/NIH Cardiovascular Science and 
Technology Conference, Washington, D.C, 

1995 Invited Participant, National Heart, Lung and Blood Institute Workshop on 
Tissue Engineering, held at 1995 Gordon Conference on Biomaterials, 
Holdemess, New Hampshire 

1996 ^'Mechanistic Approaches for Preventing Bioprosthetic Calcification" — 
International Society for Applied Cardiovascular Biology Fifth Biennial 
Meeting, Manchester, England 

1996 "Polymers in Medicine" — Academy of Medical Sciences, People's Republic 
of China 

1996 "Advanced Therapies for Cardiac Valve Disease" — National Heart, Limg and 
Blood Institute Workshop on Heart Valve Prostheses, Washington, D.C. 
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1 996 "How to Prevent or Mitigate Dystrophic Calcification" — XVin Congress of 
the European Soci ty of Cardiology, Birmingham, England 

1 996 "Cardiac Controlled Release Implants for Arrhythmias" — Third Jerusalem 
Conference on Pharmaceutical Sciences and Clinical Pharmacology, 
Jerusalem, Israel 

1996 "Cardiac Drug Delivery Mechanisms" — Cardiology Grand Rounds, The 
University of Michigan, Ann Arbor, Michigan 

1997 ^'Current Progress in Anticalcification for Bioprosthetic and Polymeric 
Heart Valves" — The University of Michigan Medical School, Ann Arbor, 
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1997 "Differential Calcification of Cu$ps and Aortic Wall of Failed Stented Porcine 
Bioprosthetic Valves" — The University of Michigan Medical Center, Ann 
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1 997 "Synergistic Inhibition of Calcification of Porcine Aortic Root with 

Preincubation in FeC13 and Alpha- Ammo Oleic Acid in a Rat Subdermal 
Model, Medtronic Heart Valve, Irvine, CA. 
1997 "Arterial Nanoparticle Administration for Restenosis", Presented at the 24th 
International Symposium on Controlled Release of Bioactive Materials 
Stockholm, Sweden 

1 997 "Valvular Drug Delivery", Presented at the Conference on Formulations and 

Drug Delivery, sponsored by the American Chemical Society and the 

Controlled Release Society, La Jolla, California 
1997 "Sustained Release Nanoparticles for Restenosis'', Presented at the American 

Association of Pharmaceutical Science, Boston 
1997 "Delivexy Enhanccrs% 4th European Conference on Cardiovascular Drug 

Delivery, Geneva, Switzerland, 

1997 "Technological Advances for Prosthetic Heart Valves", Shaping the Future of 

Cardiac Surgery, Paris, France. 

1998 "Anticalcification Treatment: State of the Arf* Endocarditis and 
Thrombogenecity in Patients with Prosthetic Valves, Helsinki, Finland 

1999 Bioprosthetic Heart Valve Calcification: Mechanisms and Prevention, Epic 
Heart Valve Clinical Launch, Ivalo, Finland 

1999 Clinical use of the Ethanol Prctreated Bioprosthesis, BioCor Institute Belo 
Horizonte, Brazil, 

2000 "Mechanisms of Cardiovascular Calcification". Pharmacology Seminar, 
University of Pennsylvania School of Medicine 

2000 "Controlled Release Stents". Lifeline Foundation, Washington, D.C, 

2000 "Gene Delivery Systems" XII International Symposium on Atherosclerosis. 
Stockholm, Sweden. 

2001 Calcification Resistance with Aluminum-Ethanol Treated Porcine Aortic Valve 
Bioprosthcscs. Stentless Heart Valve Meeting, San Diego. 

2001 Inhibition of Cusp and Aortic Wall Calcification in Ethanol and Aluminum 
Treated Heart Valves in Sheep, Society for Heart Valve Disease, London, 
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2001 Delivery Stents. Boston Scientific. Natick, Massachusetts 
2001 Bench Research in the 1970's. The Alexander Nadas Memorial Symposium. 
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Biomaterials. San Diego, 1998. 

40. Cohen H, Chen W, Cui XM, Golomb G, Levy RJ. DNA iianoparticle for gene transfer. 
Proceed. Int'l Symp. Control RbI Bioact. Mater 25, Las Vegas, 1998. 

41. Labhasetwar V, Chen W, Goldstein S, Bonadio J, Lev> RJ. DNA coating for gene 
transfer. Proceed. Int'l Symp. Control Rel Bioact. Mater 25, Las Vegas, 1998. 

42. Klughcrz B, Chen W, Mcneveau N, Wade-Whittakcr F, Levy RJ, Wilensky. Success/UI 
gene transfer to the arterial wall using a DNA eluting polynier-coated intracoronary stent 
in swine^ (Presented at American College of Cardiology, Ne v Orleans, LA) March 1999 

43. Vyavahare N, Ogle M, Schocn FJ, Sacks MS, Levy RJ. Mechanisms of bioprosthetic 
valve failure '.Fatigue causes collagen denaturation and glycosaminogfycan toss. 



48, Levy RJ. Controlled release stents for restenosis. 
Society, Boston, MA) June 1 999. 



1999. 

(Presented at AM Soc Artif 



(Presented at Society for Biomaterials, Providence, RI) Apri 

44. Robert J. Levy. Gene Therapy with DNA-Delivery Stents. 
Intem Org, San Diego) June 1 999 

45. Jones PL, Klugherz BD, Meneveau N, Viccncio A, Wadc-^?^itakcr F, Wilensky, Levy RJ. 
Gene transfer to the arterial wall using a DNA^luting polyr ier-coated intracoronary stent 
in swine, (Tresented at Am Soc Gene Ther, Washington, DC) June 1999 

46. KW, Vyavahare N, Sablich T, Radu A, Levy RJ, Crombleh y\mc TM. A collagen-alginate 
based deliver system for local adenoviral-mediated gene tiferapy. ^Presented at Am Soc 
Gene Ther, Washington, DC) June 1999. ■ 

47. Vyavahare N, Jones PL, Tallapragada S, Levy RJ. Impi 
systems for gene transfer. <l*resented at Am Soc Gene Ther, 
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Washington, DC) June 1999. 
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49. Cohen Golomb G, Levy RJ, Gene delivery by polymer erilcapsulated DNA. (Presented 
at Controlled Release Society, Boston, MA) June 1999, 

50. Jones PL, Vyavahare N, Schoen FJ, Levy RJ. Ethanol pretreatment of bioprosthetic cusps 
inhibits calcification via its effects on the extracellular matrix. (Presented at the World 
Congress of Heart Valve Disease, London, UK) June 1999. 

51. Vyavahare N, Ogle M, Schoen FJ, Sacks M, Levy RJ, Mechanisms of bioprosthetic heart 
valve failure: Fatigue causes collagen denaturation and glycosaminoglycan loss. 
(Presented at the World Congress of Heart Valve Disease, Loadon, UK) June 1999. 

52. Klughetz BD, Jones PL, Chen W, Menevcau NF, Wade-Whittaker F, Levy R, Wilensky 
RL, Subhessful gene transfer to swine coronary arteries using a polymer coated 
DNA_eluting stent. (Presented at Congress of the European Society of Cardiology, 
Barcelona, Spain) August 1999. 

53. Levy RJ. DNA delivery systems for cardiovascular disease, (Presented at the 4*^ Jerusalem 
Congress on Pharmaceutics and Clinical Pharmacology, Jerusalem, Ismcl) October 1999 

54. Vyavahare N, Alferiev I, Levy RJ. Bisphosphonate modified polyurethanes as 
cardiovascular biomaterials, (Presented at Biomedical Engineering Society, Atlanta) 
October 1999 

55. Jones PL, Mohler BR> Schoen FJ, Levy RJ. Tenascin-C and natrix metalloproteinase-2 in 
aortic valve disease. (American Heart Association Scientific Sessions, Atlanta, GA) 
November 1999 

56. Vyavahare N, Jones PL, Levy RJ. Elastin calcification is prevented by AlCb pretreatment 
and MMP inhibition, (American Heart Association Scier tific Sessions, Atlanta, GA) 
November 1999 I 

57. Jian B, Mohler E, Jones PL, Levy RJ, Transforming growth factor-beta promotes aortic 
valve interstitial cell calcification, (American Heart Association Scientific Sessions, 
Atlanta, GA) November 1999 

58. Vyavahare Levy RJ. Mechanisms of elastin implant catt 
Society, Boston, Massachusetts) December 1999 

59. Alferiev I, Vyavahare N, Levy RJ. Calcification resistant 
geminal bisphosphonate groups. 
December 1999 

Li Q, Jones PL, Gaynor WJ, Spray T, Levy RJ. Tenascin- 

MMP'2 gene expression in human aortic valve cells. (39^^ Annual Meeting of Society 
American Cell Biology, Washington, DC) December 1999 

61. Levy RJ, Klugher^ B, Wilensky R. Gene transfei 
Atherosclerosis 151:93, 2000. 

62. Cohen H.,Gao J-, Kousacv R,Golomb G, Levy R, In vitrc and in vivo gene expression 
mediated by PLGA encapsulated DNAJ^roceedings Intl Control Rel Bioact Mater 
27(2000)7331. 

63. Wang P, Song C> Sun H, Yang J, Sun M,Lcvy R. A nanoparticular formulation for oral 
insulin delivery. Proceedings Intl Symp Control Rel Bioact Mater 27(2000)6102. 

64. Jian B, Liang BT, Levy RJ. Mechanism of serotonin ind uced valve disease: serotonin 
causes TGF-beta upregulation and increased phospholippase C activity in aortic valve 
interstitial cells. Circulation 102 Supl n 1 16, 2000. 
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65. Levy RJ, Connolly J> Dcfelice S, Cui X, Song C, Tallapragada S. Myocardial gene 
delivery using antibody tethered adenovirus in collagen matrjices. Cux:ulation 102 SuppI 11 
116, 2000. 

66. Song C, Klughcrz B, DefeUce S, Ryan K, Wilcnsky KL, 
adenovirus for stent-based vector delivery in pig coronaries. 
2000. 

67. Levy R, Song C. Antibody-inunobilized adenovirus for controlled release gene delivery. 
American Society for Gene Therapy Proceedings, 2000. 

68. Vyavahare N, Alferiev I, Levy RJ. Bisphosphonate modified polyurethanes resist 
calcification. Sixth World Biomateriak Congress Transactions, 69, 2000. 

69. Vyavahare N, Tallapragada, Jones P, Levy RJ. Antibody regulated controlled release for 
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Circulation 102 Suppl 11 566, 
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Congress Transactions, 251, 
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70. Vyavahare N, Jones P, Levy. Matrix metalloproteinase inhibitor administration reduces 
calcification of implanted clastin in rats. Sixth World Biomaterials Congress 
Transactions, 797, 2000. | 

Abrahams J, Song C, Grady MS, Diamond SL, Levy RJ. Surface modifications of 
platinimi ndcrocoils for localized adenovirus delivery und^ conditions of arterial stasis. 
Neurosurgical Society Proceedings, 2000. ^ 

72. Li Q, Laffcrty RP, Levy RJ. Tenascin C-integrin signaling in extracellular matrix protein 
remodeling in aortic valve interstitial cells, American Society for Cell Biology 
Transactions, 2000. 

73. Schoen FJ, Ogle M, Ashworth P, Bianco RW, Levy RJ. 
Wall Calcification in Ethanol and Alximinum Treated Heari Valves in Sheep I: 
and Safety. Society for Heart Valve Disease, 2001. 

74. Levy RJ, Ogle M, Ashworth P, Bianco R, Schoen FJ. Inhibition of Cusp and Aortic Wall 
Calcification in Ethanol and Aluminum Treated Heat Valves in Sheep II: Mechanism and 
Synergy. Society for Heart Valve Disease, 2001 . 

75. Ogle MF, Kelly SJ, Bianco RW, Levy RJ. Evaluation of Aluminum/Ethanol Treated 
Porcine Aortic Valve Bioprostheses in Juvenile Sheep, sjentless Heart Valve Meeting, 
San Diego, 2001. [ 

76. Li Q, Laffcrty RP, Lu Z, Hinson T, Namla N, Levy RJ. Role of Thymosin (M in Aortic 
Valve Interstitial Cell Calcification. American Society for (bell Biology, Washington DC, 
2001. I 

77. Ryan K, Hazelwood SK, Levy RJ. Eomesodermin is a Cnicial T-box Gene in Vertebrate 
Cardiac Development, American Heart Association Scieiitific Sessions, Anaheim CA, 
2001. Circulation 104, Suppl. H, 75, 2001, 

78. Song C, Klugherz B, Defelice S, Connolly J, Lu Z, Cui X, 
delivery in pigs from a collagen coated coronary stent. Circulation 104, Suppl II, 507, 
2001 

79. Alferiev I, Stacbelek SJ, Song C, Connolly JM, Bianco RW, Levy RJ, 
from Polyurethane Heart Valve Cusps and Vascular Implaiits. 
Tampa FL, 2002, j 

80. Ryan K, Wchr D, Jennings JS, Levy RJ. Eomesodermin is required in development for cardiac 
mesoderm induction, looping, and outflow tract formation. Circulation 106, Suppl, H, 19, 2002. 
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81 . Li Q, Ma^s SE, Laffcrty, Narula N. Mohlcr ER, RapppaportE, Li KX, Baldwin D, Levy RJ. 
Identification of genes associated with calcific aortic stenosisr using gene expression profiling. 
Circulation 106, SuppL II, 19, 2002. 

82. Ghazvini-Boroujcrdi Xu J, Jian B, Hazelwood S, Namla N, Levy RJ. Egr-1 is present 
in calcific aortic stenosis cusps. Transactions of the Society for Biomatcrials, 2003. 

83. Stacheiek SJ, Chandriani K, Alfcricv I, Levy RJ. Cell viability on biohybrid matrices 
composed of extracellular matrix proteins covalcntly bound polyurethane films. 
Transactions of the Society for Biotnaterials, 2003, 

84. Ghazvini-Boroujerdi M, Xu J, Jian B, Hazelwood S, Nanila];^, Levy RJ. Egr-1 is present 
in calcific aortic stenosis cusps. Transactions of the Society for Biomaterials, 2003. 

85. Ghazvini-Boroujerdi M, Xu J, Jian Hazelwood S, Narula N, Levy RJ. The role of Egr-1 
in calcific aortic stenosis cusps. Proceedings of the Society lor Heart Valve Disease, 
2003. 

86. Fishbein I, Alfcriev IS, Wong GS, Vohs JM, Connolly JM, Wilcnsky RL, Levy RJ. An 
ultrathin polyxrer coating for the tetfiering of adenoviral vectjor to the surface of coronary 
stents. Molecular Therapy 7:S329, 2003. 

87. Kruklitis RJ, Fishbein I, Singhal S, Greenberg J, Kapoor V, Jubelda SM, Levy RJ, 
Stcrman DJ. Stent-mediated gene transfer: A novel and efficient means of gene delivery to 
the tracheobronchial tree. Molecular Therapy 7: S121, 2003 

88. Perlstein I, Burton DY, DeFelice S^ Kronsteiner A, Levy RJ. The incorporation of an ion 
channel gene mutation associated with the long QT syndrome in a plasmid vector for site 
specific arrhythmia gene therapy: Formulations and in vivo Studies. Molecular Therapy 7: 
3331,2003, ] 

89. Stacheiek SJ, Song C, Alfericv 1, DeFelice S, Cui X, Connolly JM, Bianco RW, Levy RJ. 
Localized gene delivery from polyurethane heart valev cusps and vascular implants losing 
antibody tethered adenovirus. Molecular Therapy 7:S237. 2003 

90. Stacheiek S, Alferiev I, Fu A, Sellaro TL, Connolly JM. Bia ico RW, Sacks M, Levy RJ, 
Polyurethane heart valve calcification: Prevention with bisphosphonatc diethylamino 
derivatization. For presentation at the Biomedical Engineering Society meetings, October, 
2003. 



Books: 

Molecular Interventions and Local Dmg Delivery in Cardiciva^ciilar Disease, edited by E, 
Edelman and R-J. Levy, W.B. Saunders Company, Ltd,, LoT|don, 1995, 

Mineralization in Natural and Synthetic Biomaterials. Edited by P. Li, T. Kokubo, R. 
Levy, C, Schcid. Materials Research Society Symposium Proceedings. Volume 599. 
Materials Research Society. Warrendale, PA 2000, ! 

Editorials, Reviews, (j^hapters: i 

1 . Gammacarboxyglutamic Acid and Atherosclerotic Plaque [in Suttie J.W. (Ed.) Vitamin K 
Metabolism and Vitamin K-Dependent Proteins, Universit^ Park Press, Baltimore, 1979, 

2. Gammacarboxyglutamate Excretion and Vitamin K Metabolism in Suttie J.W, (Ed,) 
Vitamin K Metabolism and Vitamin K-Dependent Prciteins, University Park Press, 

' Baltimore, 1979. 
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Other Vitamin K-Dependeat Proteins in Siegel F.L. (Ed) Calcium Binding Proteins: 
Structure and Function, Elsevier, North Holland, 1980. 

Retrieval Analysis of Calcific Degeneration of Tissue VaWes in Weinstein A-, Gibbons 
D.. Brown S., Ruff W. (Eds.) Implant Retrieval: Material 
Government Printing Office, Washington, D.C. 

The Pathogenesis of Porcine Xenograft Calcification in Szycher M. (Ed.) Biocompatible 
Polymers, Metals and Composites, Technomic Publishing Co., Lancaster, 1983. 
Prevention of Tissue Valve Calcification by Chemical Techniques in Cohn L.H., 
Gallucci V. (Eds.) Cardiac Bioprostheses, Yorke Medical Books, New York, 1983. 
Bioprosthetic heart valve feilurc: pathology and pathogenesis. Cardiology Clinics 
2:717-739, 1984. 

Calcification of Cardiac Valve Bioprostheses: Host and Implant Factors in Rubin R.P., 
Weiss G.B., Putney J.W. (Eds.) Calcium in Biological Systems, Plenum Press, New 
York, 1985. 

9. Bioprosthetic Heart Valve Calcification in Butler W. (Ed.) The Chemistry and Biology 
of Mineralized Tissues, Ebsco Media, Birmingham, 1985. 

10. Bioprosthetic heart valve calcification, CRC Critical Reviews in Biocompatibility 2: 147- 
187. 1986. 

11. Pathophysiology of Bioprosthetic Heart Valve Calcificatioa in Bodnar E., Yacoub M.H. 
(Eds.) Biological and Bioprosthetic Valves, York, New Yo -k, 1986. 

12. Bioprosthetic Heart Valve Pathology: Pathologic Feaiures of Valve Failure and 
Pathobiology of Calcification in Breast A,N. (Ed) Cardiovascular Clinics, F, A. Davis, 
Philadelphia, 1987. 

13. Prevention of Cardiovascular Calcification With Controlled Release Diphosphonate in 
Andrade J. (Ed) Artificial Organs, VCH, New York, 1987. 

14. Covalent Binding of Aminodiphosphonate to Prevent Cardiovascular Calcification in 
Sikes C.S., Wheeler A,P, (Eds.) Chemical Aspects of Mineralization, University of 
South Alabama Press, Mobile, 1988. 

15. Polymer Matrices for Delivery of Lidocaine to the Myocardium in Ensmingcr W., Selam 
J.L. (Eds.) Drug Delivery Systems, Futura Publishing Co., Mount Kisco, 1989. 

16. Cuspal Components in Bioprosthetic Valve Calcification: 
in Bodnar E. (Ed) Surgery for Heart Valve Disease, JCR Publishers, London, 1990. 

17. The pathogenesis and prevention of calcinosis 
Serdechnososudistaia Hir 57-60, 1991 [In Russian]. 

18. Calcification of Bioprosthetic Heart Valves in Bodnar E., 
Cardiac Valves, Pergamon Press, New York, 1991, 

19. Material Considerations for Improved Cardiac Valve Prostheses in Bodnar E., Frater R. 
(Eds.) Replacement Cardiac Valves, Pergamon Press, New ' 

20. Polymeric Controlled Release of Cardiovascular Drug in Gebelein C.G. (Eds.) Cosmetic 
and Pharmaceutical Applications of Polymers, Plenum Press, New York, 1991. 

21. Polymer systems for cardiovascular drug delivery. Polymer News 17:336-342, 1992. 

22. Pathological considerations in replacement cardiac valves. Cardiovascular Pathology 
1(D:29-S2. 1992. 

23. Heart valve bioprostheses: antimineralization, European Journal of Thoracic Surgery 6 
(Suppl 1):S91-S94, 1992. 
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24. Pharmaceutic Stents and Regional Therapy for Restenosis in Topol E. (Ed.) Textbook of 
Interventional Cardiology, Second Edition, W.B, Saunters Company, Philadelphia, 
1993, 

25. Strategics for treating arterial restenosis using polymeric controlled release implants in 
Gcbelein C.G, (Ed-) Biotechnology and Bioactive Polymers, Lionfire, Inc., Edgcwaler, 
1994. 

26. Techniques in Cardiovascular Drug Delivery - Surfeciant 
Implants and Iontophoresis in ' Domb A J. (Ed.) 
Pharmacotherapy, Wiley & Sons, West Sussex, 1994. 

27. Pathologic Calcification of Biomaterials in Ratner B,D., 
Biomaterials Science; An Introductory Text, Academic Press, Inc., Orlando, 1992. 

28. Editorial: Ghitaraldchyde and the calcification mechanisnJ of bioprosthetic heart valves, 
Journal of Heart Valve Disease 3:101-104, 1994. 

29. Iontophoresis for Modulating Cardiac Drug Delivery of Antiarrhythmic Agents in 
Edelman E.IL (Ed.) Molecular Interventions and Local Drig Delivery in Cardiovascular 
Disease, W.B, Saunders Company, Philadelphia, 1995. j 

30. Molecular Interventions and Local Dmg Delivery m Cardiovascular Diseases, 
Electrophysiologic Disorders in Edelman E.R. (Ed,) Molejcular Interventions and Local 
Drug Delivery in Cardiovascular Diisease, W.B, Saiinders Company, Ltd., London, 1995. 

31. Feedback Control of Antiarrhythmic Agents in Ede man E.R, (Ed,) Molecular 
Interventions and Local Drug Delivery in Cardiovascular Disease, W.B. 
Company, Ltd., London, 1995. 

32. Local Immunosuppression of Organ Transplants in 
Immunosuppression of Organ Transplants, R-G. Landers Company, 1995, 

33. Controlled'Release Drug Matrices for Local Immunosuppression of Organ Transplants 
in Gruber S.A. (Ed.) Local Immunosiipprcssion of Organ Transplants* KG. Landers 
Company, Austin, 1996. 

34. Strategies to mitigate mineralization in the bioprosthetic or homograft cusp and aortic 
wall (Ed.) Journal of Heart Valve Disease 6(l);7-8, 1997. 

35. Vyavaharc N, Schroeder R, Ogle* M, Schoen FJ, Lev> RJ. Ethanol and aluminum 
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37. Levy RJ, Alferiev I. Pharmacologically derivatized polyurethanes. In Polymers in 
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implants which resist calcification, 1988 

5,094,661 Levy; Robert J. (Ann Arbor, MI); Sintov; Amnon (Ann Arbor, MI) Calcification- 
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5^96,583 Levy; Robert J. (Ann Arbor, MI). Calcification-resistant synthetic biomaterials, 
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5,368,608 Levy; Robert J. (Aim Arbor, MI); Sintov; Amnon (Jerusalem, Israel)Calcification- 
resistant materials and methods of making same through use of multivalent cations, 1994 

5,387^419 Levy; Robert J. (Ann Arbor, MI); Sintov; Amnon (Anin Arbor. MI) System for 
controlled release of antiarrhythmic agents, 1995 

5,436,291 Levy; Robert J. (Ann Arbor, MI); Joshi; Ravi (Ann Afbor, MI) Calcification- 
resistant synthetic biomaterials, 1995 

5,674,298 Levy; Robert J, (Ann Aibor, MI); Lcmcr, Eyal (Ashdpd, Israel) Calcification- 
resistant bioprosthetic tissue and methods of making same, 1997 

5,679,1 12 Levy; Robert X (Ann Arbor, MI); Sintov; Amnon (Omer, Israel). Calcification- 
resistant materials and methods of making same through use of multivalent cations, 1997 
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making calcification-resistant bioprosthetic tissue, 1998 

5,833,658 Levy, Robert J. (Ann Arbor, MI); Goldstein, Steven ({An Arbor, MI). Catheters for 
the delivery of solutions and suspensions, 1998 



6,143.037 Goldstein, Steven, Levy, Robert J., Bonadio, Jeffrey, 
Compositions and methods for coating medical devices. 2000. 
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agents. 2002 



29 



PAGE 3W3 ^ RCVD AT 1 111012003 2:27:57 PM [Eastern Standard T^^^ 



11/10/03 14:41 FAX 215 563 4044 



DANN DORFMAN P H I LA_ 




@03e 



X3 



^5 >y 



u 
I 

1 

o 
o 



o 



PAGE 36/43'RCVDAT11/1fl/2M32:27:5?fW (Eastern aandardriinel'Sffi:!^^ 



11/10/03 14:41 FAS 215 583 4044 



DANX D ORFM.^H PHI L A 



o 

o 

> 
o 

OS 

o 

(1> 



o 

0^ 



e s 

« 1 
On 5 



o 



121037 



o 



'3d 
o 



.a 
o 



9t 



a 



'GO 

« 

! 

i ^ 



s 4 



o 



O 

s 



d 

I 



d 
o 

r 

o 

OA 

1 

}^ 

1^: 



PAGE 37/43 ' RCVD AT 1 1110/2003 2:27:57 PM [Eastern Standard rmel « 8VR:U8PTO-EFXRF-1/0 « DNI8:8729306 * CSID:215 563 4044 » DURATION (iniiWS):15-24 



o 

el 



T3 



s 



© t3 



t 

I 

o 

On 



11/10/03 14:42 FAX 215 583 4044 



DANN DORFMAN PHI L A 



121038 




PAGE 3»43 ' RCVD AT 1 1I10I2()03 2:27:57 PM [Eastern Standard rm^^ 



11/10/03 14:42 FAI 215 563 4044 



DANN DORFMAK PHI LA 



o 



Q 

-S 

d 
o 
u 



o 

u 



a 
.2 



4> 



as 



^ ^ 



1 



♦ 



. )■ 



i m 

'. its 

- 

: pbl) 

i e 

; 1: 

I I 



'• '\ I 



121039 



93 
O 



CA 

U 

.3 

r5 



0^ 

,£3 



■a a 



1 1 



I 

4> 



I 

s 

1 

:2 



PAGE 39143' RCVDAT 11)1012003 2:27:57 PMlEasteni aandardrme]'SVR;USPTO^FXW^^ 



'5S 

CM 

a 
© 

.s 

© 



s 

s 

JSP 



© 

'V 



© 
0 

B 

WD 

*55d 
[S 

© 



Ph 



11/10/03 1 4:42 FAX 215 5 83 4044 



DANN DORFMAN PHI LA 



121040 



0.35 1 




RAM 4 W3 * RCVD AT 1 111012003 2: 27:57 PM [Eastern Standard r^^^ 



11/10/03 14:42 FAX 215 563 4044 



DANN DORFMAN PHI LA 
I - 

: I 




31041 



150 





sa]in*28 




salin* 36 




saline 40 




CAMO 




CAMS 




CAM 10 




CAM 20 


..-o — 


CAM 26 




CAM 30 




CAM 36 



150 





saline 28 




saline 36 




saline 40 




CAMO 




CAMS 




CAM 10 




CAM 20 




CAM 25 




CAM 30 



PA(X41I43*RCVDAT 11110120032:27:57 PM (Eastern Standard rine]'SVR:USPTO{^^^ 



11./10/03 14:43 FAX 215 563 4044 



DANN DORFMAN PHI LA 

r ■ ■ 



121042 




40 min saline 
-^44 mln sellne 
-^0 min CAM 
—6 min CAM 

10 mln CAM 

20 min CAM 

-^30 min CAM 
a- 40 min CAM 
50 min CAM 
—^60 min CAM 



PA(£42f43'RCVDAT1im/2il032;27:57PM [Eastern Standard Tiine]*SVR:^^^ 



JJ-'lO/Oa 14:43 FAX 215 563 4044 



DANN DORFMAN PHI LA 



[21043 



pig #4204 104/08/03) ME 6it« 




MAP duration {m 

' iiii • 



#4294 ^ham 



pig #4294 t0408C 3) sham site 




PAK 43143 ' RCVD AT 11I1012M3 2:27:57 PM pstem Standard Tm] * SVR:USPTO-EFX^^^^ 



Infusion 



EC6 40 

rriin 



MAP durstipn (msec) 



